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(57) ABSTRACT 

The present invention relates to a method and arrangement in 
base station for scheduling user equipments. The base station 
is adapted to schedule communication from user equipments 
by sending contention based grants comprising information 
indicating if the contention based grant should be used for 
initial transmission or for retransmission. If it is detected that 
data is not correctly received due to a collision, the informa 
tion in a following contention based grant is set to indicate 
that said contention based grant is to be used for initial trans 
mission, while if data is not correctly received, but no colli 
sion is detected, the information is set to indicate that the 
contention based grant is to be used for retransmission. Cor 
responding method and arrangement in a user equipment is 
described. 
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METHOD AND ARRANGEMENT INA 
WRELESS COMMUNICATION SYSTEM 

TECHNICAL FIELD 

0001. The present invention relates to a method and an 
arrangement in a base station and a method and an arrange 
ment in a user equipment. In particular, it relates to a mecha 
nism for scheduling user equipments within a wireless com 
munication system adapted for contention based 
transmissions. 

BACKGROUND 

0002 Hybrid Automatic Repeat request (HARQ) with 
Soft combining is an effective way to correct transmission 
errors in Systems involving wireless transmission. HARQ is a 
variation of standard Automatic Repeat reCuest (ARQ). 
where an error detection code is used to detect transmission 
errors, and in the case errors are detected, the packet is 
requested for retransmission. 
0003. The basic idea of HARQ, for uplink transmission, is 
that after receiving data in an uplink subframe the base sta 
tion, in LTE referred to as evolved NodeB (eNodeB or eNB), 
attempts to decode the data and then reports to the user equip 
ment whether the decoding was successful by sending an 
acknowledgement (ACK) or unsuccessful by sending a nega 
tive acknowledgement (NACK). In the case of an unsuccess 
ful decoding attempt, the user equipment thus receives a 
NACK in a later downlink subframe, and can retransmit the 
data that was not successfully received at the eNB. 
0004 HARQ with soft combining, sometimes referred to 
as Type II HARQ, uses Forward Error Correction to correct 
transmission errors from Successive (re-)transmissions. The 
receiver stores Soft copies of each failed transmission attempt. 
By combining the soft copies of each transmission attempt, 
the receiver has an increasing probability of correct decoding 
of the original packet. With type II HARQ, the receiver is thus 
able to use the cumulative energy of each transmission 
attempt. With plain ARQ, each retransmission attempt is 
decoded standalone, and thus does not have this gain. 
0005 Contention based uplink transmissions is a new 
technique that is being discussed in 3rd Generation Partner 
ship Project (3GPP) for the Release 10 version of Long Term 
Evolution (LTE). The purpose is to reduce access delay and 
signalling overhead by letting user equipments transmit data 
on contention based (CB) grants. Contention based grants are 
signalled on Physical Downlink Control Channel (PDCCH) 
in the same way as dedicated uplink grants, but the grants are 
addressed to a group of users. User equipments can use the 
contention based grants to transmit data without prior trans 
mission of Scheduling Request. Thus, the access time is 
reduced. Contention Based transmission may be feasible for 
users that have uplink synchronization. Contention based 
grants are addressed to Contention based Radio Network 
Temporary Identifiers, RNTIs, (CB-RNTIs). However, since 
many user equipments can use the same contention based 
grant, it is difficult to use the Hybrid Automatic Resend 
reCuest (HARQ) protocol to correct transmission errors, 
since typically errors are caused by interference from other 
user equipment sending data at the same time. 
0006. In the case of a decoding error in a contention based 
transmission scheme, the eNB will not be able to determine 
the identity of the transmitting user equipment. The eNB will 
therefore not be able to correctly combine (re-)transmissions 
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from different user equipments transmitting of the same 
grant. Thus, the HARQ operation is not feasible to correct 
transmission errors caused by collision. Given the fixed 
retransmission timing used in e.g. High Speed Packet Access 
(HSPA) and LTE, retransmissions would only cause a new 
collision. However, when there is no collision, i.e. only one 
UE is transmitting, HARQ can effectively be used to correct 
transmission error, in the same way as it is used for dedicated 
grants. 
0007. Yet, having a retransmission scheme would signifi 
cantly improve the performance in the cases where the trans 
missions are not successful. 

0008. In addition, a missed assignment will in general 
result in block errors that need to be corrected by higher-layer 
protocols, which in turn has a negative impact on perfor 
mance in terms of throughput and latency. Also, increasing 
the delay may cause undesirable interactions with Transmis 
sion Control Protocol (TCP) based applications. 

SUMMARY 

0009. It is therefore an object of the present invention to 
provide a mechanism for improving the performance in a 
wireless communication system. 
0010. According to a first aspect of the present invention, 
the object is achieved by a method in a base station for 
scheduling user equipments in a cell. The base station and the 
user equipments are comprised in a wireless communication 
system adapted for contention based transmissions. The base 
station is adapted to schedule the communication from the 
user equipments by sending contention based grants. The 
method comprises sending a contention based grant of a 
retransmission process to a plurality of user equipments 
within the cell, receiving data from at least one user equip 
ment using said contention based grant and Verifying if data is 
correctly received from at least one user equipment. If it is 
verified that data is not correctly received, the method com 
prises sending a non-acknowledgement feedback “NACK' to 
the plurality of user equipments. The method furthermore 
comprises detecting if data is not correctly received due to a 
collision, and sending a following, or second contention 
based grant belonging to the same retransmission process as 
the first contention based grant, to the plurality of user equip 
ments. A contention based grant according to embodiments of 
the invention comprises information indicating if the conten 
tion based grant should be used for initial transmission or for 
retransmission. If it is detected that data is not correctly 
received due to a collision, the information in the following 
contention based grant is set to indicate that said contention 
based grant is to be used for initial transmission. If data is not 
correctly received, but no collision is detected, the informa 
tion in the following contention based grant is set to indicate 
that said contention based grant is to be used for retransmis 
sion, such as Hybrid Automatic Repeat Request HARQ 
retransmission. 

0011. Hereby, if it is detected that data is not correctly 
received due to a collision, the information in the next con 
tention based grant is set to indicate that said contention based 
grant is to be used for initial transmission. Otherwise, if data 
is not correctly received, but no collision is detected, the 
information in said contention based grant is set to indicate 
that the second contention based grant is to be used for 
retransmission, Such as e.g. a Hybrid Automatic Repeat 
Request HARQ retransmission. 
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0012. According to a first embodiment of the first aspect, 
the information indicating if the contention based grant 
should be used for initial transmission or for retransmission is 
provided as a state bit indicator where a first value indicates 
that the contention based grant should be used for initial 
transmission and a second value indicates that the contention 
based grant should be used for retransmission. Said state bit 
indicator is in a specific embodiment a New Data Indicator, 
NDI. 

0013. According to an alternative embodiment, the infor 
mation indicating if the contention based grant should be used 
for initial transmission or for retransmission is provided as an 
identifier used to address the plurality of user equipments. 
Said identifier may be a Contention Based Radio Network 
Temporary Identifier “CB-RNTI', wherein different CB-RN 
TIs are used for indicating if the contention based grant 
should be used for initial transmission or for retransmission. 
0014. According to a second aspect of the present inven 

tion, the object is achieved by an arrangement in a base station 
for Scheduling user equipments in a cell. The base station and 
the user equipments are comprised in a wireless communica 
tion system adapted for contention based transmissions. The 
base station is adapted to schedule the communication from 
the user equipments by sending contention based grants. The 
arrangement comprises a transmitter, adapted to send conten 
tion based grants and to send feedback to a plurality of user 
equipments within the cell. The arrangement furthermore 
comprises a receiver, adapted to receive data from at least one 
user equipmentanda verification unit adapted to verify if data 
is correctly received from at least one user equipment. The 
arrangement furthermore comprises a detecting unit adapted 
to detectif data is not correctly received due to a collision. The 
arrangement furthermore comprises a determination unit 
adapted to generate feedback and set information comprised 
in a following, or second contention based grant. If data is not 
correctly received, and a collision is detected, the information 
in the following, or second, contention based grant is set to 
indicate that said contention based grant is to be used for 
initial transmission. If data is not correctly received, but no 
collision is detected, the information in the following, or 
second, contention based grant is set to indicate that said 
contention based grant is to be used for retransmission. 
0015. According to a third aspect of the present invention, 
the object is achieved by a method in a user equipment for 
assisting a base station in Scheduling user equipments in a 
cell. The base station and the user equipments are comprised 
in a wireless communication system adapted for contention 
based transmissions and the user equipment is adapted to 
receive contention based grants from the base station. The 
method comprising receiving a contention based grant from 
the base station, wherein the contention based grant com 
prises information indicating if the contention based grant 
should be used for initial transmission or retransmission. The 
method further comprises detecting the information com 
prised in said contention based grant, and sending data to the 
base station using said contention based grant, in accordance 
with the indication of the information comprised in the con 
tention based grant. 
0016. Thus, the information comprised in the received 
contention based grant indicates if the contention based grant 
should be used for initial transmission or for retransmission. 
The data to be sent to the base station is initial transmission 
data or retransmission data, depending on the detected infor 
mation comprised in the received contention based grant. 
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0017. According to a first embodiment of the second 
aspect, the information indicating if the contention based 
grant should be used for initial transmission or for retrans 
mission is provided as a state bit indicator where a first value 
indicates that the contention based grant should be used for 
initial transmission and a second value indicates that the 
contention based grant should be used for retransmission. 
Said state bit indicator is in a specific embodiment a New 
Data Indicator, NDI. 
0018. According to an alternative embodiment, the infor 
mation indicating if the contention based grant should be used 
for initial transmission or for retransmission is provided as an 
identifier used to address the plurality of user equipments. 
Said identifier may be a Contention Based-Radio Network 
Temporary Identifier “CB-RNTI', wherein different CB-RN 
TIs are used for indicating if the contention based grant 
should be used for initial transmission or for retransmission 
0019. According to a specific embodiment, if a non-ac 
knowledgement feedback, NACK, is received and the infor 
mation comprised in the following grant of the same retrans 
mission process as the first grant indicates that the grant 
should be used for initial transmission, then the method com 
prises triggering a radio link control, RLC, retransmission. A 
specific embodiment comprises adding a random delay 
before the radio link control retransmission of data is per 
formed. 
0020. According to yet another embodiment, ifa NACK is 
received and the information comprised in the following con 
tention based grant of the same retransmission process as the 
first contention based grant indicates that the grant should be 
used for retransmission, a retransmission of data, such as 
Hybrid Automatic Repeat Request “HARQ retransmission 
should be performed. 
0021. According to yet another embodiment, the method 
comprises, if a NACK is received, activating a sending pro 
hibit timer, which sending prohibit timer prevents the user 
equipment from using any grants received from the base 
station before the sending prohibit timer has timed out. The 
sending prohibit timer may be arranged to be deactivated 
when a dynamic grant, dedicated to the user equipment, is 
received. 
0022. According to a fourth aspect of the present inven 
tion, the object is achieved by an arrangement in a user equip 
ment for assisting a base station in Scheduling user equip 
ments in a cell. The base station and the user equipments are 
comprised in a wireless communication system adapted for 
contention based transmissions. The user equipment is 
adapted to receive contention based grants from the base 
station. The arrangement comprises a receiver adapted to 
receive a contention based grant comprising information indi 
cating if the contention based grant should be used for initial 
transmission or for retransmission and a detecting unit, 
adapted to detect said information. The arrangement further 
more comprises a transmitter, adapted to transmit data to the 
base station using said contention based grant, in accordance 
with the indication of the information comprised with the 
contention based grant. 
0023 Embodiments of the present methods and arrange 
ments further improve the contention based concept. Accord 
ing to embodiments of the present methods and arrange 
ments, the identity of the user equipment sending data does 
not need to be transmitted to the base station, which saves 
resources. Further, the overall reduced signalling resulting 
from the present methods and arrangements render higher 
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capacity and better coverage within the wireless communica 
tion system. Thus the performance of the wireless communi 
cation system is improved. 
0024. An advantage of embodiments of the present meth 
ods and arrangements is that HARO operation is Supported 
for contention based transmission. 
0025. Other objects, advantages and novel features of the 
invention will become apparent from the following detailed 
description of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0026. The invention is described in more detail with ref 
erence to attached drawings illustrating exemplary embodi 
ments of the invention and in which: 
0027 FIG. 1 is a schematic block diagram illustrating 
embodiments of a wireless communication system. 
0028 FIG. 2 is a combined signalling and flowchart illus 
trating radio signal transmission according to some embodi 
mentS. 

0029 FIG.3a is an illustration depicting an operation with 
Successful radio signal transmission, according to some 
embodiments. 
0030 FIG. 3b is an illustration depicting unsuccessful 
radio signal transmission, according to some embodiments, 
due to collision. 
0031 FIG. 3c is an illustration depicting unsuccessful 
radio signal transmission, according to some embodiments, 
but no collision is detected. 
0032 FIG. 4 is a flow chart illustrating embodiments of a 
method in a base station. 
0033 FIG. 5 is a schematic block diagram illustrating 
embodiments of a base station arrangement. 
0034 FIG. 6 is a flow chart illustrating embodiments of a 
method in a user equipment. 
0035 FIG. 7 is a schematic block diagram illustrating 
embodiments of a user equipment arrangement. 

DETAILED DESCRIPTION 

0036. The invention is defined as a method and an arrange 
ment in a base station and a method and an arrangement in a 
user equipment, which may be put into practice in the 
embodiments described below. This invention may, however, 
be embodied in many different forms and is not to be consid 
ered as limited to the embodiments set forth herein; rather, 
these embodiments are provided so that this disclosure will be 
thorough and complete, and convey the scope of the invention 
to those skilled in the art. 
0037 Still other objects and features of the present inven 
tion may become apparent from the following detailed 
description considered in conjunction with the accompanying 
drawings. 
0038. It is to be understood, however, that the drawings are 
designed solely for purposes of illustration and not as a defi 
nition of the limits of the invention, for which reference is to 
be made to the appended claims. It is further to be understood 
that the drawings are not drawn to scale and that they are 
merely intended to conceptually illustrate the structures and 
procedures described herein. 
0039 FIG. 1 depicts a wireless communication system 
100, such as e.g. the E-UTRAN, LTE, LTE-Adv, 3rd Genera 
tion Partnership Project (3GPP) WCDMA system, Global 
System for Mobile communications/Enhanced Data rate for 
GSM Evolution (GSM/EDGE), Wideband Code Division 
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Multiple Access (WCDMA), Worldwide Interoperability for 
Microwave Access (WiMax), or Ultra Mobile Broadband 
(UMB), just to mention some possible options. 
0040. The wireless communication system 100 may com 
prise a base station 110, a first user equipment 120 and a 
second user equipment 122 adapted to communicate with 
each other over at least one radio channel, within a cell 130. 
The wireless communication system 100 is adapted for a 
contention based transmission scheme. 
0041. The base station 110 may be referred to as e.g. a 
NodeB, an evolved Node B (eNode B, or eNB), a base trans 
ceiver station, Access Point Base Station, base station router, 
or any other network unit capable to communicate with the 
user equipment 120, 122 within the cell 130, depending e.g. 
of the radio access technology and terminology used. In the 
rest of the description, the term “base station' will be used, in 
order to facilitate the comprehension of the present methods 
and arrangements. 
0042. The user equipments 120, 122 may be represented 
by e.g. a wireless communication terminal, a mobile cellular 
phone, a Personal Digital Assistant (PDA), a wireless plat 
form, a laptop, a computer or any other kind of device capable 
to communicate wirelessly with the base station 110. Further, 
the user equipments 120,122 within the cell 130 may, accord 
ing to some embodiments be grouped together in Subsets of 
user equipments 120, 122, forming contention based groups. 
0043. In the following, the present methods and arrange 
ments are further elaborated with specific reference to LTE 
systems and more particularly with respect to the uplink in 
LTE, i.e. for the link from the user equipment 120, 122 
towards the base station 110. However, it is obvious to a 
skilled person that corresponding concepts could also be 
applied in other wireless communication systems 100. 
0044) A basic concept of a contention based transmission 
scheme is that user equipments 120, 122 are allowed to use 
uplink resource blocks in a contention based fashion. Accord 
ing to some embodiments, uplink resources that have not 
been allocated to any dedicated user equipment 120, 122, and 
would thus otherwise be left unused, may be offered for 
contention based grant. In this way, the resources for conten 
tion based access do not affect other scheduled uplink trans 
missions according to those embodiments. 
0045. A general property of contention based transmis 
sions is that the error rate may increase if data packets collide 
with each other. Collisions reduce the transmission through 
put and the throughput becomes sensitive to the system load. 
If the load is allowed to increase beyond a certain limit, the 
collision probability increases rapidly, the wireless commu 
nication system 100 may become unstable, and the through 
put may decrease. Therefore, contention based transmissions 
may not interfere with dedicated transmissions, according to 
Some embodiments. Thus, each allocated resource block may 
either be allocated for contention based transmission or dedi 
cated transmission. One way to achieve Such isolation is to 
allow contention based transmission only in uplink resource 
blocks that have not been reserved for dedicated uplink trans 
mission. 
0046 Embodiments of the present methods and arrange 
ments introduce adaptive retransmission operation Such as 
e.g. HARQ retransmission operation, to the concept of con 
tention based transmissions in LTE. The basic principle is to 
support HARQ retransmission when no collision is detected, 
but to refrain from HARQ retransmission if a collision is 
detected. Hereby, unwanted collisions of HARQ retransmis 
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sions can be avoided, while still using the HARQ gain to 
correct transmission errors not caused by collision. Thus, 
according to embodiments of the invention, the base station 
110 is able to enable/disable HARQ retransmission at the user 
equipment 120, 122 dependent on if data was not correctly 
received due to a collision of data transmissions or not. If data 
was not correctly received due to a collision, a following 
contention based grant should only be used for initial trans 
mission. Consequently, if data was not correctly received, but 
no collision has occurred, a following contention based grant 
should only be used for retransmission. 
0047. In a specific embodiment, the base station 110 may 
use a state bit such as e.g. the New Data Indicator (NDI) in the 
contention based grant to indicate to the user equipment 120, 
122 whether to use the contention based grant for retransmis 
sion or not. The state bit, e.g. the NDI, may be set to a first 
value indicating that the contention based grant is to be used 
for initial transmission, or to a second value, indicating that 
the contention based grant is to be used for retransmission, 
such as e.g. a Hybrid Automatic Repeat Request HARQ 
retransmission. The first value may be 0 and the second value 
may be 1. However, according to same embodiments, the first 
value may be 1 and the second value may be 0. Thus the base 
station 110 is able to enable/disable HARQ retransmission at 
the user equipment 120, 122. 
0048 Alternatively, in another specific embodiment, 
whether or not to use the contention based grant for retrans 
mission can be indicated with different CB-RNTIs for initial 
transmission and retransmission such that the base station 
110 controls the HARQ operation by means of using different 
CB-RNTIs for indicating that the contention based grant is to 
be used for initial transmission and retransmission, e.g. 
HARO retransmission, respectively. For example, providing 
an uplink contention based grant to a first CB-RNTI indicates 
that user equipment 120, 122 may only use the contention 
based grant for initial transmission. Providing an uplink grant 
to a second CB-RNTI indicates that the grant is only for 
retransmissions, i.e. only a user equipment 120, 122 that 
performed a transmission on the same HARQ process one 
RTT before and received a NACK is allowed to use the 
contention based grant to transmit a HARQ retransmission. In 
this way, user equipment 120, 122 wanting to initiate new 
transmission are blocked from using this contention based 
grant and the collision probability is decreased. 
0049. The present methods and arrangements may also 
make use of a Local NACK in the user equipment 120, 122. 
Thus upon receiving a NACK as a response to the contention 
based transmission, and the next received contention based 
grant comprises information indicating that the contention 
based grant is only to be used for initial transmission, the user 
equipment 120, 122 may perform a Local NACK from 
Medium Access Control (MAC) to Radio Link Control, RLC, 
to trigger an RLC retransmission. The idea is thus that the 
HARO transmitter provides local NACK to the ARQ trans 
mitter. The local NACK concept is known from e.g. Todoc 
R2-060374. Furthermore, a random delay may optionally be 
added before the RLC transmission in order to spread the 
RLC retransmissions in time to avoid further collisions, 
according to some embodiments. 
0050. The MAC is situated in the protocol sub-layer above 
the physical layer and below the RLC layer in the LTE pro 
tocol stack. The connection to the physical layer below is 
through transport channels, and the connection to the RLC 
layer above is through logical channels. The MAC layer may 
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perform data transmission scheduling and multiplexing/de 
multiplexing between logical channels and transport chan 
nels. In the user equipment 120, 122, it may also be respon 
sible for control of random access, timing advance and 
discontinuous reception. 
0051. The RLC layer is located between the Packet Data 
Convergence Protocol (PDCP) layer and the MAC layer in 
the LTE user plane protocol stack. The main functions of the 
RLC layer are segmentation and reassembly of upper layer 
packets in order to adapt them to the size which can actually 
be transmitted over the radio interface. For radio bearers 
which need error-free transmission, the RLC layer also may 
perform retransmission to recover from packet losses. Addi 
tionally, the RLC layer may perform reordering to compen 
sate for out-of-order reception due to HARQ operation in the 
MAC layer. There may be one RLC entity per radio bearer. 
0.052 FIG. 2 is a combined signalling and flowchart illus 
trating radio signal transmission according to some embodi 
ments. The purpose of this illustration is to provide a general 
overview of the present methods and the functionalities 
involved. 
0053. The present methods and arrangements are related 
to a scenario comprising at least one user equipments 120, 
122 in the cell 130 with uplink time alignment but no sched 
uling grant is allocated. The user equipment 120, 122 may 
receive data in its buffer, and the present methods and 
arrangements relates to how to minimize the latency for this 
data to be securely transmitted to the base station 110 over the 
air interface. 
0054. In a first step, the base station 110 schedules and 
sends a contention based grant to a plurality of user equip 
ments 120, 122 within the cell 130. The contention based 
grant may be sent to all user equipments 120, 122 within the 
cell 130, or sent to a subset of user equipments 120, 122 
within the cell 130, i.e. subsets of user equipments 120, 122 
forming contention based groups, according to different 
embodiments. The contention based grant comprises infor 
mation indicating if the grant should be used for initial trans 
mission or for retransmission. The information may as previ 
ously explained be provided for example as a state bit that 
may be set, e.g. preset, to a first value or a second value, 
according to some embodiments. 
0055. The plurality of user equipments 120, 122 may 
optionally form contention based groups, which may be given 
access to different contention based resources. Thus for 
example, there may be a premium user contention based 
group and a regular user contention based group, just to 
mention an arbitrary example. 
0056. Thus any synchronized user equipments 120, 122 
with uplink data but no valid grant can now read a contention 
based grant and use it to make a contention based data trans 
mission, either an initial transmission or a retransmission in 
accordance with the information comprised in the grant. 
0057 When the base station 110 receives signalling from 
the user equipments 120, 122, the base station 110 may per 
form some verification of the correctness of the received data. 
Thus the base station 110 may attempt to decode the transport 
blocks in the uplink sub-frames in which it has detected an 
assignment and for example by means of a Cyclic Redun 
dancy Check (CRC) estimate whether the transport block is 
correctly received or not. 
0.058 If it is verified that data is correctly received from at 
least one of the user equipments 120, 122, then an acknowl 
edgement ACK may be generated. If data is not correctly 
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received by at least one of the user equipments 120, a negative 
acknowledgement, or non-acknowledgement NACK is gen 
erated. 
0059 Also, if data is not correctly received, a detection is 
made in order to find out if a collision of data transmissions 
has occurred. A collision may occur if two or more user 
equipments 120, 122 try to send signals simultaneously over 
the same resource, e.g. the same channel. 
0060 Also information is setto indicate if the grant should 
be used for initial transmission or for retransmission depen 
dent on if a collision was detected. For example, if a collision 
is detected, a state bit, Such as e.g. NDI, of the next grant to be 
sent is set to a first value, indicating that the next contention 
based grant is only to be used for initial transmission. 
0061 Else, if no collision has been detected, but data was 
still not correctly received, the information of the next grant to 
be sent is set to indicate that the next contention based grant 
is to be used for retransmission, Such as e.g. a Hybrid Auto 
matic Repeat Request HARQ retransmission. For example, a 
state bit such as e.g. NDI, of the next grant to be sent is set to 
a second value. 
0062. Thus, the present methods and arrangements mini 
mize, or at least somewhat reduce wasting radio resources on 
redundant retransmissions. 
0063. The feedback ACK/NACK may be sent on the 
PHICH channel. PHICH is determined from the Control 
Channel Element (CCE) of the PDCCH carrying the conten 
tion based grant. However, in this case, all user equipments 
120, 122 that used the contention based grant may also read 
the contention based feedback, ACK or NACK. Thus, the 
feedback according to the present methods and arrangements 
has a one to many mapping, instead of a one to one mapping 
that is usually assumed with HARQ feedback according to 
Some embodiments. 
0064. Since the feedback will possibly be received by a 
plurality of user equipment 120, 122, there may be rules on 
what feedback to send, in case the feedback should in reality 
be different for different user equipment 120, 122 according 
to Some embodiments. 
0065. The user equipments 120, 122 receiving the ACK or 
NACK feedback evaluate the feedback. If an ACK has been 
received, the user equipment 120,122 regard the transmission 
as Successful, and continues sending the next data whenever 
the Subsequent grant, which may be yet a contention based 
grant or a dedicated grant, is detected according to some 
embodiments. If a NACK is received, the information com 
prised in the next received grant, for example a state bit, has 
to be further analysed. When next contention based grant is 
received from the base station 110, it is detected if the infor 
mation comprised in the received contention based grant is set 
to indicate an initial transmission or a retransmission. 
0066. Then data may be sent, or alternatively resent, to the 
base station Such that initial transmission data is sent if the 
information comprised in the contention based grant so indi 
cates, e.g. a state bit is detected to be set to the first value, and 
retransmission data is sent if the information, based on that no 
collision was detected, is set to indicate retransmission, e.g. a 
state bit is detected to be set to the second value. 
0067. After the user equipment 120, 122 has received a 
NACK on PHICH, it can according to some embodiments be 
prohibited to use contention based resources for any data by 
means of a contention based uplink prohibit timer. This data 
can be RLC retransmission, or possibly some new data. The 
prohibit timer can be valid over a fixed time period or until the 
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next dynamic grant for the user equipment's 120, 122 Cell 
Radio Network Temporary Identifier (C-RNTI). When the 
optional prohibit timer is running, the user equipment 120, 
122 may be able to do a scheduling request on the Physical 
Uplink Control Channel (PUCCH). 
0068. The specific embodiment comprising the prohibit 
timer described above is particularly useful in the case where 
a collision was detected, but may also be applied in case a 
NACK is received but no collision was detected. In the colli 
sion scenario, the prohibit timer may for example constitute 
an alternative to the addition of a random delay before trans 
mitting an RLC transmission. 
0069. In LTE systems, data unit reordering due to HARQ 
retransmissions may be corrected by the RLC layer. A reor 
dering timer may be used to wait for potentially successful 
retransmissions in case a gap in received RLC sequence num 
bers is detected according to some embodiments. The trans 
mission of a status report to request an RLC retransmission 
may be delayed until the timer expires, and cancelled if the 
retransmission was successful in the meantime. With conten 
tion based uplink, the reordering timer may be used if MAC 
level retransmissions are performed and soft combining is 
used. Else any gap may be due to loss of data. 
0070 According to some embodiments, a local NACK 
may be passed in the user equipment 120, 122 from the MAC 
layer to the RLC layer, i.e. the local NACK is given from 
MAC to RLC in the UE, which triggers an RLC retransmis 
sion of the lost data. As no variance in MAC transmission 
delay occurs, the reordering timer in the RLC receiver may 
not be needed. The RLC layer may also be made aware 
whether MAC layer retransmission is supported or not. RLC 
polling for status reports can also be optimized, or at least 
Somehow improved, for contention based transmissions. The 
importance of the RLC polling mechanism is reduced if 
retransmissions are mostly triggered by local NACKS due to 
missing MAC ACK according to some embodiments. 
Accordingly, the optional poll timer may be reduced to a pure 
safeguard mechanism to prevent protocol stall, i.e. the value 
of the timer could be increased or the timer be switched off. 
Polling on empty buffer is then sufficient and could be trig 
gered by checking the buffer status according to some 
embodiments. 

0071 FIG.3a is an illustration depicting an operation with 
Successful radio signal transmission, according to some 
embodiments. 

0072 Data transmission on contention based grants may 
be scheduled on PDCCH by sending a contention based grant, 
addressed to a contention based-Radio Network Temporary 
Identifier CB-RNTI. Which CB-RNTIs each user equipment 
120, 122 should listen to may be preconfigured with RRC. 
Once a user equipment 120, 122 has data in its buffer and 
detects a contention based grant, it may try to transmit its data 
in the corresponding uplink resource blocks, using the trans 
port format indicated in the grant. Once the transmission is 
made, the user equipment 120, 122 monitors the Physical 
HARQ Indication Channel (PHICH) for the HARQ feedback 
of the uplink transmission. In case an ACK is received, the 
user equipment 120, 122 interprets the transmission as Suc 
cessful and may continue data transmission in the next con 
tention based grant. Note that this description considers only 
HARO process 0 in FIG. 3a. The user equipment 120, 122 
may simultaneously perform transmission on the other 
HARO processes as well, according to some embodiments. 
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0073. According to the embodiments illustrated in FIGS. 
3a-c, the base station 110 controls the HARQ operation by 
using the NDI field in the contention based grant for provid 
ing information indicating if the contention based grant 
should be used for initial transmission or retransmission. 
Setting the NDI-0 may indicate that user equipment 120,122 
may only use the contention based grant for initial transmis 
sion, e.g. because a collision was detected. Setting the NDI-1 
may indicate that the grant is only for HARQ retransmissions, 
i.e. only a user equipment 120, 122 that performed a trans 
mission on the same HARQ process one Round Trip Time, 
RTT, before and received a NACK is allowed to use the 
contention based grant to transmit a HARQ retransmission. In 
this way, a user equipments 120, 122 wanting to initiate new 
transmission are blocked from using this contention based 
grant and the collision probability is decreased. 
0074. Note that the use of 0 and 1 may as well be reversed, 
such that setting the NDI-1 may indicate that user equipment 
120, 122 may only use the contention based grant for initial 
transmission. Setting the NDI-0 may optionally indicate that 
the grant is only for HARO retransmissions, i.e. only a user 
equipment 120, 122 that performed a transmission on the 
same HARQ process one RTT before and received a NACK is 
allowed to use the contention based grant to transmit a HARQ 
retransmission. 
0075 FIG. 3b is an illustration depicting unsuccessful 
radio signal transmission, according to some embodiments, 
due to collision. 

0076. The base station 110 in this specific embodiment 
uses the NDI bit to control the HARQ operation by enabling 
HARO when it does not detect a collision, and to disable 
HARO when a collision is detected. If the base station 110 
detects a collision, it may set e.g. the NDI-0 in the next grant 
for the same HARO process, to indicate to the accessing user 
equipments in the contention based group that they should not 
perform HARQ retransmission. Instead, the colliding user 
equipments 120, 122 may generate a local NACK to triggera 
higher layer (RLC) retransmission. In addition, colliding user 
equipments 120, 122 may according to Some embodiments 
implement a backoff time until accessing contention based 
grant again in order to avoid successive collisions, according 
to Some embodiments. 
0077 FIG. 3c is an illustration depicting unsuccessful 
radio signal transmission (a NACK is sent), according to 
Some embodiments, where no collision is detected. 
0078 If the base station 110 does not detect a collision, but 
the decoding of the received data fails, it orders the transmit 
ting user equipment 120, 122 to perform a HARQ retransmis 
sion by providing a contention based grant with NDI-1 
according to some embodiments and the same format as the 
initial transmission on the same HARQ process, see FIG. 3c. 
0079. In an alternative embodiment of the invention the 
base station 110 controls the HARQ operation by means of 
selecting different CB-RNTIs for indicating initial transmis 
sion and HARQ retransmission, respectively. Providing a 
contention based uplink grant to a first CB-RNTI indicates 
that user equipments 120, 122 may only use the contention 
based grant for initial transmission. Providing a contention 
based uplink grant to a second CB-RNTI indicates that the 
grant is only for HARQ retransmissions, i.e. only a user 
equipments 120, 122 that performed a transmission on the 
same HARQ process one RTT before and received a NACK is 
allowed to use the contention based grant to transmit a HARQ 
retransmission. 
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0080. In this way, user equipments 120, 122 wanting to 
initiate new transmission are blocked from using this conten 
tion based grant and the collision probability is decreased. 
I0081. The base station 110 can use different techniques to 
determine whether there was a collision on a contention based 
resource. A high received energy, but failed decoding could 
be interpreted as a collision. A low received energy, and 
increased noise could instead be interpreted as a power lim 
ited user equipment 120, 122, according to some embodi 
ments. In the second case, HARQ retransmission may pro 
vide enough accumulated received energy to correctly decode 
the data. Another way to support collision detection may be to 
let user equipments 120, 122 use different reference symbols 
in their contention based transmissions. There will not be 
enough reference symbols for each user equipment 120, 122, 
but a randomly selected reference symbol may in some cases 
allow the base station 110 to detect a collision according to 
Some embodiments. 

I0082. A user equipment 120, 122 having data to transmit 
detects a contention based grant and then transmits the data on 
the contention based resources indicated in the grant. The 
user equipment 120, 122 may store the soft bits in the HARQ 
process buffer and then reads the HARQ feedback informa 
tion on the PHICH resource indicated in the contention based 
grant. If the HARQ feedback indicates an ACK, the user 
equipment 120, 122 considers the transmission Successful 
and flushes the HARQ process buffer. If the HARQ feedback 
indicates NACK, the user equipment 120, 122 reads the con 
tention based grant corresponding to the next uplink sub 
frame of the same HARQ process and determines what the 
information comprised in the contention based grant indi 
cates, for example the value of the NDI bit. 
I0083. If the information comprised in the contention based 
grant indicates that a transmission should not be performed, 
which for example may be indicated by an NDI set to 0, the 
user equipment 120, 122 flushes the HARQ process buffer 
and generates a local NACK to trigger RLC retransmission 
according to some embodiments. To avoid Successive colli 
sions, a network defined random backoff time, i.e. delay, may 
be applied according to some embodiments. 
I0084. If the information comprised in the contention based 
grant indicates that a retransmission should be made, e.g. NDI 
bit is set to 1, the user equipment 120, 122 performs a HARQ 
retransmission in the contention based grant according to 
some embodiments. Note that the base station 110 must make 
Sure the contention based grant is of same type as the initial 
grant so that the user equipment 120, 122 can perform the 
retransmission. In case there are several contention based 
grants in the same subframe, one way of distinguish the grants 
from each other is to define several contention based RNTIs, 
one for each contention based grant. The retransmission is 
then to be performed on the same CB-RNTI as the original 
transmission according to Some embodiments. 
I0085. As previously mentioned, in an alternative embodi 
ment of the invention different CB-RNTIs are used for indi 
cating initial transmission and HARQ retransmission. 
Receiving an uplink grant for a first CB-RNTI indicates that 
the user equipment 120, 122 may only use the contention 
based grant for initial transmission. Receiving an uplink grant 
for a second CB-RNTI indicates that a user equipment 120, 
122 that performed a transmission on the same HARQ pro 
cess one RTT before and received a NACK can use the con 
tention based grant to transmit a HARQ retransmission. 
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I0086 FIG. 4 is a flow chart illustrating embodiments of 
method steps 401–407 performed in a base station 110 for 
scheduling user equipments 120, 122 in a cell 130. The base 
station 110 and the user equipments 120, 122 are comprised 
in a wireless communication system 100. The wireless com 
munication system 100 is adapted for contention based trans 
missions. The base station 110 is adapted to schedule com 
munication from the user equipments 120, 122 by sending 
contention based grants. Each contention based grant com 
prises information indicating if the contention based grant 
should be used for initial transmission or for retransmission. 
The information may be e.g. a state bit, which state bits are 
adapted to be set to a first value or to a second value. The state 
bit may be e.g. a New Data Indicator NDI. Alternatively, the 
information may, as described above, be comprised in the 
selection of CB-RNTI. The base station 110 is adapted to 
serve a plurality of user equipments 120, 122 within the cell 
130. The wireless communication system 100 may be e.g. a 
LTE radio network and the base station 110 may be e.g. an 
evolved node B, eNB, according to some embodiments. 
0087 Thus, if a collision is detected, the following con 
tention based grant comprises information set to indicate that 
the contention based grant is to be used for initial transmis 
sion. Otherwise, if data is not correctly received, but no col 
lision is detected, the information in the contention based 
grant is set to indicate that the contention based grant is to be 
used for retransmission, such as e.g. a Hybrid Automatic 
Repeat Request HARQ retransmission. 
0088. To appropriately scheduling user equipments 120, 
122 within the cell 130, the method may comprise a number 
of method steps 401-407. 
0089. It is however to be noted that some of the described 
method steps are optional and only comprised within some 
embodiments. Further, it is to be noted that the method steps 
401–407 may be performed in a somewhat different chrono 
logical order and that some of them, e.g. step 404 and step 
405, may be performed simultaneously or in an altered chro 
nological order. The method may comprise the following 
steps: 

Step 401 

0090. A contention based grant is sent to a plurality of user 
equipments 120, 122 within the cell 130. 
0091. The plurality of user equipments 120,122 within the 
cell 130 may optionally comprise a subset of all the user 
equipments 120, 122 within the cell 130. For example, some 
user equipments 120 may be comprised in a premium con 
tention based group and some user equipments 122 may be 
comprised in a regular contention based group. 
0092. According to some embodiments, the plurality of 
user equipments 120, 122 within the cell 130 may optionally 
comprise all the user equipments 120,122 within the cell 130. 
0093. The feedback ACK/NACK may according to some 
embodiments be sent over a Physical Hybrid Automatic 
Repeat Request Indicator Channel (PHICH). 

Step 402 

0094) Data is received from at least one user equipment 
120, 122. 

Step 403 

0095. It is verified if data is correctly received from at least 
one user equipment 120, 122. 

Jan. 1, 2015 

0096. The data verification may comprise decoding, or 
attempting to decode the data and perform e.g. a cyclic redun 
dancy check CRC, or any other appropriate data verification 
procedure. 

Step 404 
(0097. If it is verified that data is not correctly received a 
non-acknowledgement feedback NACK is sent to the plural 
ity of user equipments 120, 122. 

Step 405 
0098. If it is verified that data is not correctly received, it is 
detected if data is not correctly received due to a collision. If 
it is detected that data is not correctly received due to a 
collision, information is provided with the following conten 
tion based grant to indicate that said contention based grant 
should be used for initial transmission. The information may 
be provided as a state bit in the second, i.e. following conten 
tion based grant set to a first value, indicating that the said 
contention based grant is only to be used for initial transmis 
sion. Alternatively, the information is provided to the user 
equipments by the selection of a CB-RNTI used for the fol 
lowing contention based grant, indicating that said contention 
based grant is only to be used for initial transmission. 
(0099. However, if data is not correctly received, but no 
collision is detected, the information in the following conten 
tion based grant is set to indicate that said contention based 
grant is only to be used for retransmission, such as e.g. a 
HARO retransmission, e.g. a state bit in the second, i.e. fol 
lowing contention based grant is set to the second value, or a 
CB-RNTI is selected, to indicate that said contention based 
grant is only to be used for retransmission. 

Step 406 
0100. A second, i.e. following contention based grant, 
belonging to the same retransmission process as the first 
contention based grant, is sent to the plurality of user equip 
ments 120, 122 to be used in accordance with the information 
indicating if the contention based grant should be used for 
initial transmission or retransmission. 

Step 407 
0101 If it is verified that data is correctly received, an 
acknowledgement feedback ACK may be sent to the plurality 
of user equipments 120, 122. 
0102 FIG. 5 schematically illustrates an arrangement 500 
in a base station 110. The arrangement 500 is adapted to 
perform the method steps 401–407 in order to schedule user 
equipments 120, 122 in a cell 130. The base station 110 and 
the user equipments 120, 122 are comprised in a wireless 
communication system 100. The wireless communication 
system 100, the base station 110 and the user equipments 120, 
122 are adapted for contention based transmissions. The base 
station 110 is adapted to schedule the communication from 
the user equipments 120, 122 by sending contention based 
grants. Each contention based grant comprises information 
indicating if the contention based grant should be used for 
initial transmission or for retransmission. The base station 
110 is adapted to serve a plurality of user equipments 120,122 
within the cell 130. The wireless communication system 100 
may be e.g. a LTE radio network and the base station 110 may 
be e.g. an evolved node B, eNB, according to some embodi 
mentS. 
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(0103) In order to perform the method steps 401–407 cor 
rectly, the base station arrangement 500 comprises e.g. a 
transmitter 510, adapted to send a contention based grant, and 
to send transmission feedback to a plurality of user equip 
ments 120, 122 within the cell 130. The transmission feed 
back may be an ACK or a NACK. Also, the arrangement 500 
comprises a receiver 520. The receiver 520 is adapted to 
receive data from at least one user equipment 120, 122. In 
addition, the arrangement 400 comprises a verification unit 
530, adapted to verify if the data is correctly received from at 
least one user equipment 120, 122. Additionally, the arrange 
ment 500 comprises a detecting unit 540, adapted to detect if 
data is not correctly received due to a collision. Furthermore, 
the arrangement 500 comprises a determination unit 550, 
adapted to generate feedback and set information to be asso 
ciated with each contention based grant, by setting a status bit 
or by selection of CB-RNTI to indicate if the contention based 
grant is to be used for initial transmission or retransmission. 
0104. The arrangement 500 may also comprise a feedback 

unit. The feedback unit may be adapted to generate acknowl 
edgement feedback ACK if it is verified that data has been 
correctly received from at least one user equipment 120, 122. 
The feedback unit may further be adapted to generate non 
acknowledgement feedback NACK if no data is correctly 
received from any user equipment 120, 122. 
0105. The arrangement 500 may further comprise a pro 
cessing unit 560 which may be represented by e.g. a Central 
Processing Unit (CPU), a processor, a microprocessor, or 
other processing logic that may interpret and execute instruc 
tions. The processing unit 560 may perform data processing 
functions for inputting, outputting, and processing of data 
including data buffering and device control functions, such as 
call processing control, user interface control, or the like. 
0106. It is to be noted that any internal electronics of the 
base station 110 and/or the base station arrangement 500, not 
completely necessary for understanding the present method 
according to the method steps 401–407 has been omitted from 
FIG. 5, for clarity reasons. Further, it is to be noted that some 
of the described units 510-560 comprised within the arrange 
ment 500 in the base station 110 are to be regarded as separate 
logical entities but not with necessity separate physical enti 
ties. To mention an example, the receiving unit 520 and the 
transmitting unit 510 may be comprised or co-arranged 
within the same physical unit, a transceiver, which may com 
prise a transmitter circuit and a receiver circuit, which trans 
mits outgoing radio frequency signals and receives incoming 
radio frequency signals, respectively, via an antenna. The 
radio frequency signals transmitted between the base station 
110 and the user equipments 120, 122 may comprise both 
traffic and control signals e.g. paging signals/messages for 
incoming calls, which may be used to establish and maintain 
a voice call communication with another party or to transmit 
and/or receive data, such as SMS, e-mail or MMS messages, 
with a remote user equipment. 
0107 The method steps 401–407 in the base station 110 
may be implemented through one or more processor units 560 
in the base station 110, together with computer program code 
for performing the functions of the present method steps 
401-407. Thus a computer program product, comprising 
instructions for performing the method steps 401–407 in the 
base station 110 may schedule user equipments 120, 122 in a 
cell 130. 
0108. The computer program product mentioned above 
may be provided for instance in the form of a data carrier 
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carrying computer program code for performing the method 
steps according to the present solution when being loaded 
into the processor unit 560. The data carrier may be e.g. a hard 
disk, a CD ROM disc, a memory Stick, an optical storage 
device, a magnetic storage device or any other appropriate 
medium such as a disk or tape that can hold machine readable 
data. The computer program code can furthermore be pro 
vided as program code on a server and downloaded to the base 
station 110 remotely, e.g. over an Internet or an intranet 
connection. 

0109 Further, a computer program product comprising 
instructions for performing at least Some of the method steps 
401–407 may be used for implementing the previously 
described method in the base station 110 for providing feed 
back to user equipments 120, 122 in a cell 130, when the 
computer program product is run on a processing unit 560 
comprised within the base station 110. 
0110 FIG. 6 is a flow chart illustrating embodiments of 
method steps 601-609 performed in a user equipment 120 for 
assisting a base station 110 in scheduling user equipments 
120, 122 in a cell 130. The base station 110 and the user 
equipments 120, 122 are comprised in a wireless communi 
cation system 100. The wireless communication system 100, 
the base station 110 and the user equipments 120, 122 are 
adapted for contention based transmissions. The base station 
110 is adapted to schedule the communication from the user 
equipments 120, 122 by sending contention based grants. A 
contention based grant comprises information indicating if 
the contention based grant should be used for initial transmis 
sion or for retransmission. The wireless communication sys 
tem 100 may be e.g. a LTE radio network and the base station 
110 may be e.g. an evolved node B, eNB, according to some 
embodiments. The user equipment 120 may be restricted to 
use the received contention based grant only for transmitting 
data for the first time withina process, i.e. initial transmission, 
if the information comprised therein indicates that the con 
tention based grant is to be used for initial transmission. 
0111. To appropriately send data packets and receive 
ACK/NACK and contention based grants from the base sta 
tion 110 concerning the reception status of the sent data 
packets, the method may comprise a number of method steps 
601-609. 

(O112 It is to be noted that the method steps 601-609 may 
be performed in a somewhat different chronological order 
and that some of them, e.g. step 604 and step 605, may be 
performed simultaneously or in an altered chronological 
order. Further, it is to be noted that some method steps e.g. 
step 604, 605, 606, 607, 608 and step 609 are optional and 
may only be performed within some embodiments. The 
method may comprise the following steps: 

Step 601 

0113. A contention based grant comprising information 
indicating if the grant should be used for initial transmission 
or for retransmission is received from the base station 110. 

Step 602 

0114. It is detected whether the grant should be used for 
initial transmission or for retransmission, for example if a 
state bit comprised in the received contention based grant is 
set to the first value or to the second value. 
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Step 603 

0115 Data is sent to the base station 110. The data is sent 
according to the information provided with the received con 
tention based grant, such that data to be sent to the base station 
110 is initial transmission data if for example a state bit is 
detected to be set to the first value, and retransmission data if 
the state bit is detected to be set to the second value. 

Step 604 

0116. An acknowledgement feedback ACK or non-ac 
knowledgement feedback NACK from the base station 110 
may be received. 

Step 605 
0117 This step is optional and may only be performed 
within some embodiments. 

0118 New data to be sent to the base station 110 may be 
prepared, when next contention based grant of the same 
retransmission process as the first grant is received, if the 
information provided with the following contention based 
grant, e.g. a state bit, is detected to indicate that the contention 
based grant should be used for initial transmission according 
to Some embodiments. 

Step 606 
0119 This step is optional and may only be performed 
within some embodiments. 
0120 A radio link control retransmission may be triggered 

if a NACK is received and the information provided with the 
following contention based grant of the same retransmission 
process as the first grant is detected to indicate that said grant 
should be used for initial transmission according to some 
embodiments. 

Step 607 

0121 According to some embodiments, a random delay 
may be added before the radio link control, RLC, retransmis 
sion of data is performed in order to spread the RLC retrans 
mission in time. 

Step 608 

0122) A retransmission of data, such as e.g. a HARQ 
retransmission may be performed if a NACK is received and 
the next contention based grant of the same retransmission 
process as the received grant comprises information that is 
detected to indicate that the contention based grant should be 
used for re-transmission, e.g. a state bit is set to a second 
value. 

Step 609 
0123. This step is optional and may only be performed 
within some embodiments. 
(0.124. If a NACK is received, a sending prohibit timer 790 
may be activated for the purpose of load controlling, which 
sending prohibit timer 790 prevents the user equipment 120 
from using any contention based grants received from the 
base station 110 before the sending prohibit timer 790 has 
timed out. 
0.125. This optional step may be performed regardless of 
whether the NACK was caused by a collision, see step 606, 
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whereby an RLC retransmission is performed, or if a collision 
did not occur, see step 608, whereby a HARQ retransmission 
is performed. 
0.126 The optional sending prohibit timer 790 may be 
arranged to be deactivated when a dynamic grant, dedicated 
to the user equipment 120, is received, according to some 
embodiments. 
I0127. In a specific embodiment, the sending prohibit timer 
may be set to Zero. 
I0128 FIG. 7 schematically illustrates an arrangement 700 
in a in a user equipment 120. The arrangement 700 is adapted 
to perform the method steps 601-609. Thus the user equip 
ment arrangement 700 is adapted to receive feedback from a 
base station 110 concerning the reception status of data sent to 
the base station 110, and contention based grants. The base 
station 110 and the user equipment 120 are comprised in a 
wireless communication system 100 adapted for contention 
based transmissions. The base station 110 is adapted to sched 
ule communication from the user equipments 120, 122 by 
sending contention based grants. Each contention based grant 
comprises information indicating if the contention based 
grant should be used for initial transmission or retransmis 
Sion. The information may according to some embodiments 
be a state bit, which state bit is adapted to be set to a first value 
or to a second value. Alternatively, the information may be 
transferred by selection of different CB-RNTI:s dependent on 
if the contention based grant should be used for initial trans 
mission or retransmission. The base station 110 is adapted to 
serve a plurality of user equipments 120, 122 within a cell 
130. The user equipment 120 may be a mobile terminal such 
as e.g. a mobile phone. The wireless communication system 
100 may be e.g. a LTE radio network. 
I0129. In order to perform the method steps 601-609, the 
arrangement 700 comprises units such as e.g. a receiver 710, 
adapted to receive a contention based grant comprising infor 
mation indicating if the contention based grant should be used 
for initial transmission or retransmission, and also acknowl 
edgement feedback ACK or non-acknowledgement feedback 
NACK from the base station 110. Additionally, the arrange 
ment 600 comprises a detecting unit 720, adapted to detect if 
the information comprised in the received contention based 
grant is set to indicate if the contention based grant should be 
used for initial transmission or retransmission, for example if 
a state bit is set to a first value or to a second value. Also, the 
arrangement 700 comprises a transmitter, adapted to send 
data to the base station 110. 
0.130. The arrangement 700 may further comprise a pro 
cessing unit 780, which may be represented by e.g. a Central 
Processing Unit (CPU), a processor, a microprocessor, or 
other processing logic that may interpret and execute instruc 
tions. The processing unit 780 may perform data processing 
functions for inputting, outputting, and processing of data 
including data buffering and device control functions, such as 
call processing control, user interface control, or the like. 
I0131 Furthermore, according to some embodiments, the 
arrangement 700 may also comprise a sending prohibit timer 
790. The optional sending prohibit timer 790 may be adapted 
to prohibit the user equipment 120 from using any received 
contention based grant within a certain time. According to 
some embodiments, the sending prohibit timer 790 becomes 
activated when the user equipment 120 receives a NACK 
from the base station 110. When activated, the sending pro 
hibit timer 790 may prohibit the user equipment 120 from 
using any contention based resources i.e. contention based 
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grants for sending any data. The sending prohibit timer 790 
may be valid over a fixed, predetermined period of time, or it 
may be active until the next dynamic grant for the user equip 
ment 120 is received. When the sending prohibit timer 790 is 
running, the user equipment 120 may be able to do a sched 
uling request on the Physical Uplink Control CHannel 
(PUCCH). The scheduling request may be used by the user 
equipment 120 to requestallocation of uplink resources when 
having data ready for transmission, but no resource grant for 
use of the Physical Uplink Shared CHannel (PUSCH). 
0132) Additionally, the user equipment 120 may comprise 
a buffer or another memory for storing data for transmission. 
The data can for example be received from an application 
executed in the user equipment 120. A controller which may 
be implemented in the processor 780, may select e.g. a 
resource block responsive to the status of the buffer, e.g. when 
data for transmission is detected, and the allocation deter 
mined by the processor 780, i.e. when it is detected that the 
resource block can be used by a plurality of user equipments 
120, 122 comprising the present user equipment 120. The 
data may then be forwarded to the transmitter 720, e.g. using 
a physical layer of the user equipment 120, and at least a first 
part of the data may be transmitted using the resource block 
selected by the controller. 
0133. It is to be noted that any internal electronics of the 
user equipment 120 and/or the user equipment arrangement 
700, not completely necessary for understanding the present 
method according to the method steps 601-609 has been 
omitted from FIG. 7, for clarity reasons. Further, it is to be 
noted that some of the described units 710-790 comprised 
within the arrangement 700 in the user equipment 120 are to 
be regarded as separate logical entities but not with necessity 
separate physical entities. To mention an example, the 
receiver 710 and the transmitter 720 may be comprised or 
co-arranged within the same physical unit, a transceiver, 
which may comprise a transmitter circuit and a receiver cir 
cuit, which transmits outgoing radio frequency signals and 
receives incoming radio frequency signals, respectively, via 
an antenna. The radio frequency signals transmitted between 
the base station 110 and the user equipments 120, 122 may 
comprise both traffic and control signals e.g. paging signals/ 
messages for incoming calls, which may be used to establish 
and maintain a voice call communication with another party 
or to transmit and/or receive data, such as SMS, e-mail or 
MMS messages, with a remote user equipment. 
0134. The mechanism for sending and/or receiving data 
packets and sending/receiving ACK/NACK acknowledge 
ments and contention based grants may be implemented 
through one or more processors 780 in the user equipment 
arrangement 700 depicted in FIG. 7, together with computer 
program code for performing the method steps 601-609 of the 
present Solution. The program code mentioned above may 
also be provided as a computer program product, for instance 
in the form of a data carrier carrying computer program code 
for performing the present solution when being loaded into 
the user equipment 120. One such carrier may be in the form 
of a memory stick. It is however feasible with other data 
carriers. The computer program code may furthermore be 
provided as program code on a server and downloaded to the 
user equipment 120 remotely. 
0135 When using the formulation “comprise' or “com 
prising it is to be interpreted as non-limiting, i.e. meaning 
“consist at least of. The present invention is not limited to the 
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above described preferred embodiments. Various alterna 
tives, modifications and equivalents may be used. 

1-17. (canceled) 
18. A method in a base station for Scheduling user equip 

ments, the method comprising: 
sending a contention based grant of a retransmission pro 

cess to a set of user equipments within a cell served by 
the base station; 

receiving data from at least one of the set of user equip 
ments using the contention based grant; 

determining whether the data is correctly received from the 
at least one user equipment; and 

responsive to determining that the data is not correctly 
received, the method further comprising the steps: 
sending a non-acknowledgement feedback to the set of 

user equipments; 
detecting whether the data was not correctly received 

due to a collision; and 
sending a following contention based grant to the set of 

user equipments, wherein the following contention 
based grant comprises information, based on the 
detecting step, indicating whether the following con 
tention based grant should be used for initial trans 
mission or for retransmission. 

19. The method according to claim 18, wherein the infor 
mation indicates that the following contention based grant is 
to be used for initial transmission in response to detecting that 
the data was not correctly received due to the collision. 

20. The method according to claim 18, wherein the infor 
mation indicates that the following contention based grant is 
to be used for retransmission if the data was not correctly 
received in an absence of collision. 

21. The method according to claim 18, wherein the infor 
mation indicating whether the following contention based 
grant should be used for initial transmission or for retrans 
mission is provided as one of an identifier used to address the 
user equipments and a state bit indicator, wherein a first value 
of the state bit indicator indicates that the following conten 
tion based grant should be used for initial transmission and a 
second value of the state bit indicator indicates that the fol 
lowing contention based grant should be used for retransmis 
Sion. 

22. The method according to claim 21, wherein the state bit 
indicator is a New Data Indicator. 

23. The method according to claim 21, wherein the iden 
tifier used to address the user equipments is a Contention 
Based-Radio Network Temporary Identifier “CB-RNTI", 
and wherein different CB-RNTIs are used for indicating if the 
following contention based grant should be used for initial 
transmission or for retransmission. 

24. A base station for scheduling user equipments in a cell, 
the base station comprising: 

a transmitter that sends contention based grants and feed 
back to a set of user equipments within the cell served by 
the base station; 

a receiver that receives data from at least one of the set of 
user equipments; 

a verification unit that determines whether the data is cor 
rectly received from the at least one of the set of user 
equipments; 

a detecting unit that detects whether the data was not cor 
rectly received due to a collision; 

a determination unit that generates feedback, and wherein 
the determination unit further sets information com 
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prised in a following contention based grant which indi 
cates whether the following contention based grant 
should be used for initial transmission or for retransmis 
sion, wherein: 

responsive to determining that the data is not correctly 
received and the collision is detected, the information in 
the following contention based grant is set to indicate 
that the following contention based grant is to be used 
for initial transmission; and 

responsive to determining that the data is not correctly 
received in an absence of collision, the information in 
the following contention based grant is set to indicate 
that the following contention based grant is to be used 
for retransmission. 

25. A method in a user equipment for assisting in schedul 
ing of user equipments in a cell served by a base station, the 
method comprising: 

receiving a contention based grant from the base station, 
wherein the contention based grant comprises informa 
tion indicating whether the contention based grant 
should be used for initial transmission or retransmission, 
wherein the information is an identifier used to address 
the user equipment; 

detecting the information comprised in the contention 
based grant, and 

sending data to the base station using said contention based 
grant, according to the identifier used to address the user 
equipment. 

26. The method according to claim 25, wherein the iden 
tifier used to address the user equipment is a Contention 
Based-Radio Network Temporary Identifier “CB-RNTI", 
and wherein different CB-RNTIs are used for indicating if the 
contention based grant should be used for initial transmission 
or for retransmission. 

27. The method according to claim 25, further comprising: 
if a non-acknowledgement feedback is received and the 

information comprised in the following grant of the 
same retransmission process as the first grant indicates 
that the grant should be used for initial transmission, 
triggering a radio link control retransmission. 

28. The method according to claim 25, further comprising: 
if a non-acknowledgement feedback is received and the 

information comprised in the following grant of the 
same retransmission process as the first grant indicates 
that the grant should be used for retransmission, per 
forming a retransmission of the data with a Hybrid Auto 
matic Repeat Request retransmission. 

29. The method according to claim 27, further comprising 
at least one of: 

adding a random delay before the radio link control 
retransmission of data is performed and 
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activating a sending prohibit timer, which sending prohibit 
timer prevents the user equipment from using any con 
tention based grants received from the base station 
before the sending prohibit timer has timed out. 

30. The method according to claim 29, wherein the sending 
prohibit timer is arranged to be deactivated when a dynamic 
grant, dedicated to the user equipment, is received. 

31. User equipment for assisting in scheduling of user 
equipments in a cell served by a base station, the user equip 
ment comprising: 

a receiver, adapted to receive a contention based grant 
comprising information indicating whether the conten 
tion based grant should be used for initial transmission 
or for retransmission, wherein the information is an 
identifier used to address the user equipment; 

a detecting unit, adapted to detect said information, and 
a transmitter, adapted to transmit data to the base station 

using said contention based grant, according to the iden 
tifier used to address the user equipment. 

32. The user equipment of claim 31, wherein the identifier 
used to address the user equipment is a set of CB-RNTIs, 
wherein different CB-RNTIs are used for indicating if a fol 
lowing contention based grant should be used for initial trans 
mission or for retransmission. 

33. The user equipment of claim 31, further adapted to 
trigger a radio link control retransmission if a non-acknowl 
edgement feedback is received and the information com 
prised in the following grant of the same retransmission pro 
cess as the first grant indicates that the grant should be used 
for initial transmission. 

34. The user equipment of claim 31, further adapted to 
perform a retransmission of the data with a Hybrid Automatic 
Repeat Request retransmission if a non-acknowledgement 
feedback is received and the information comprised in the 
following grant of the same retransmission process as the first 
grant indicates that the grant should be used for retransmis 
S1O. 

35. The user equipment of claim 33, further adapted to add 
a random delay before the radio link control retransmission of 
data is performed. 

36. The user equipment of claim 33, further adapted to 
activate a sending prohibit timer, which sending prohibit 
timer prevents the user equipment from using any contention 
based grants received from the base station before the sending 
prohibit timer has timed out. 

37. The user equipment of claim 36, further adapted to 
deactivate the sending prohibit timer when a dynamic grant, 
dedicated to the user equipment, is received. 
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